Synthesis and antibacterial activity study of a novel class of cationic anthraquinone analogs.
Reported previously by our group, one-pot cycloaddition using naphthoquinone, sodium azide and alkyl halides can lead to the formation of both 1-alkyl-1H- and 2-alkyl-2H-naphtho[2,3-d]triazole-4,9-diones. Herein, the effect of leaving group and additive in dictating the selectivity between the formation of 1-alkyl-1H- and 2-alkyl-2H-naphtho[2,3-d]triazole-4,9-diones has been further investigated. In the process of investigating the factors that control the selectivity and the biological activity associated with these two compounds, a novel class of antibacterial cationic anthraquinone analogs has been developed. Although these compounds are structurally similar, different antibacterial profiles are noted. One lead compound, 4e manifests high potency (MIC<1μg/mL) and selectivity against Gram positive (G+) pathogens including methicillin-resistant Staphylococcus aureus (MRSA) while exerting only modest activity against Gram negative (G-) bacteria. Other lead compounds (4f and 4g) exhibit broad antibacterial activity including MRSA and vancomycin-resistant Enterococcus faecalis (VRE) that is comparable to other commercially available cationic antiseptic chemicals. This unique difference in antibacterial profile may pave the way for the development of new therapeutic agents.